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Table A-I . Monthly Vapor Sample Precision 

Sample Time Analysis Time CHCh I , I , I -TCA PCE TCE CC14 TotVOC Hz0 
Sample Repeats 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

1O:Ol 
1O:Ol 

11 :30 
11 :30 

11 :50 
11 :50 

12:46 
12:46 

11 :04 
11 :04 

11 :37 
11 :37 

12:lO 
12:lO 

10:45 
10:45 

13:12 
13:12 

11 :32 
11 :32 

14:34 
14:34 

14:34 
14:34 

15:45 
15:45 

15:17 
15:17 

11 :52 
11 :52 

11 :41 
11 :41 

13:46 
13:46 

12:29 
12:29 

10:12:21 
10:14:33 

10:35:23 
10:38:06 

1 1 :01:26 
1 1 :03:43 

1 1 :24:22 
1 1 :26:35 

1 1 :52:46 
1 1 :55:01 

1 1 :41:20 
1 1 :43:34 

1 1 :45:47 
1 1 :48:00 

12:04:14 
12:06:27 

12:29:41 
12:31:53 

14:47:58 
14:50:21 

1 1 :35:47 
1 1 :38:22 

1 1 :35:47 
1 1 :40:40 

12:oo:oo 
12:02:19 

12:36:45 
12:39:07 

13:35:30 
13:37:47 

13:49:44 
13:52:04 

12:45:57 
12:48:13 

15:08:42 
15:11:06 

( P P W  
3.14E+01 
5.1 1 E+OO 
144.02% 
3.23 E+OO 
3.19E+00 
1.25% 

9.12E+00 
9.06 E+OO 
0.66% 

6.1 1 E+OO 
6.16E+00 
0.81 % 
1.18E+01 
1.21 E+01 
2.51 % 

5.27 E+OO 
5.38 E+OO 
2.07% 

2.75 E+OO 
2.88 E+OO 
4.62% 

3.17E+00 
3.29 E+OO 
3.72% 

2.96 E+OO 
3.09 E+OO 
4.30% 

2.20E+01 
2.17E+01 
1.37% 
6.08E-01 
4.61 E-01 
27.50% 
6.08E-01 
5.03E-01 
18.90% 
8.25 E+OO 
8.12E+00 
1.59% 

2.81 E+OO 
2.79 E+OO 
0.71 % 

6.49 E+OO 
6.48 E+OO 
0.15% 
1.54E+01 
1.54E+01 
0.00% 
5.31 E-01 
5.23E-01 
1.52% 

5.19E+00 
5.35 E+OO 
3.04% 

( P P 4  
1.96E+01 
4.65E+00 
123.30% 
2.85E+00 
2.82E+00 
1.06% 

9.57E+00 
9.40E+00 
1.79% 

6.54E+00 
6.52E+00 
0.31 % 

7.70E+00 
7.69E+00 
0.13% 

4.81 E+OO 
4.88E+00 
1.44% 

2.81 E+OO 
2.87E+00 
2.11% 

3.49E+00 
3.53E+00 
1.14% 

2.74E+00 
2.84E+00 
3.58% 
1.74E+01 
1.71 E+01 
1.74% 
6.29E-01 
4.19E-01 
40.08% 
6.29E-01 
3.99E-01 
44.75% 
6.84E+00 
6.79E+00 
0.73% 

3.01 E+OO 
2.90E+00 
3.72% 

2.77E+00 
2.76E+00 
0.36% 

7.72E+00 
7.75E+00 
0.39% 
4.94E-01 
4.39E-01 
11.79% 
2.98E+00 
2.95E+00 
1.01 % 

( P P 4  
7.75E+00 
1.40E+00 
138.80% 
5.63E-01 
5.94E-01 
5.36% 

3.32E+00 
2.95E+00 
11.80% 
2.95E+00 
3.01 E+OO 
2.01 % 

2.68E+00 
2.75E+00 
2.58% 

2.54E+00 
2.52E+00 
0.79% 
8.55E-01 
7.52E-01 
12.82% 
8.84E-01 
8.46E-01 
4.39% 
6.1 7E-01 
5.96E-01 
3.46% 
1.04E+01 
9.93E+00 
4.62% 
7.86E-01 
4.74E-01 
49.52% 
7.86E-01 
3.50E-01 
76.76% 
3.26E+00 
3.23E+00 
0.92% 
1.42E+00 
1.29E+00 
9.59% 
1.40E+00 
1.42E+00 
1.42% 

2.79E+00 
2.80E+00 
0.36% 
1.68E-01 
2.21 E-01 
27.25% 
1.24E+00 
1 .I 7E+00 
5.81 % 

( P P W  
3.58E+01 
3.87E+00 
160.98% 
1.51 E+OO 
1.42E+00 
6.14% 

6.91 E+OO 
6.09E+00 
12.62% 
7.28E+00 
7.41 E+OO 
1.77% 

1 .I 8E+01 
1.20E+01 
1.68% 

5.1 6E+00 
5.1 7E+00 
0.19% 
1.49E+00 
1.43E+00 
4.11% 

2.1 OE+OO 
2.03E+00 
3.39% 
1.48E+00 
1.42E+00 
4.14% 

2.66E+01 
2.57E+01 
3.44% 
1.62E+00 
6.95E-01 
79.91 % 
1.62E+00 

83.22% 
1 .I 2E+01 
1 .I 4E+01 
1.77% 

4.25E+00 
4.1 1 E+OO 
3.35% 

7.93E+00 
7.84E+00 
1.14% 

1.84E+01 
1.86E+01 
1.08% 

6.68E-01 

1.37E-01 
1.37E-01 
0.00% 

3.30E+00 
3.24E+00 
1.83% 

(PPmv) 
1.24E+02 
7.66E+00 
176.73% 
8.73E-02 
6.61 E-02 
27.64% 
4.12E+01 
4.07E+01 
1.22% 

1.56E+01 
1.58E+01 
1.27% 

3.68E+01 
3.72E+01 
1.08% 

1.36E+01 
1.37E+01 
0.73% 
3.16E-01 
1.18E-01 
91.24% 
3.17E+00 
3.18E+00 
0.31 % 
2.64E-01 
2.38E-01 
10.36% 
9.33E+01 
9.16E+01 
1.84% 

2.50E+00 

87.52% 
2.50E+00 

104.32% 
2.65E+01 
2.66E+01 
0.38% 
1.19E+01 
1.17E+01 
1.69% 

1.84E+01 
1.82E+01 
1.09% 

6.52E+01 
6.58E+01 
0.92% 
1.20E+00 
1.19E+00 
0.84% 

7.86E+00 
7.61 E+OO 
3.23% 

9.78E-01 

7.86E-01 

( P P 4  
2.1 9E+02 
2.27 E+O 1 
162.38% 
8.24E+00 
8.09E+00 
1.84% 

7.01 E+01 
6.82 E+O 1 
2.78% 

3.85 E+O 1 
3.89 E+O 1 
1.09% 

7.08 E+O 1 
7.1 7E+01 
1.35% 

3.1 4E+01 
3.1 7E+01 
0.86% 

8.22E+00 
8.05E+00 
2.10% 
1.28E+01 
1.29E+01 
0.48% 

8.06E+00 
8.1 8E+00 
1.51 % 

1.70E+02 
1.66E+02 
2.19% 

6.1 4E+00 
3.03E+00 
67.96% 
6.1 4E+00 
2.71 E+OO 
77.68% 
5.61 E+01 
5.61 E+01 
0.16% 

2.34 E+O 1 
2.28 E+O 1 
2.60% 

3.70 E+O 1 
3.67 E+O 1 
0.79% 
1 .I OE+02 
1 .I OE+02 
0.76% 

2.53E+00 
2.51 E+OO 
0.79% 

2.06 E+O 1 
2.03 E+O 1 
1.22% 

( P P W  
7.40E+03 
7.89E+03 
6.41 % 

7.1 9E+03 
7.20E+03 
0.14% 

7.1 4E+03 
7.1 5E+03 
0.14% 

7.91 E+03 
7.97E+03 
0.76% 

7.1 2E+03 
7.1 5E+03 
0.42% 

6.27E+03 
6.23E+03 
0.64% 

6.20E+03 
6.1 5E+03 
0.81 % 

5.98E+03 
5.94E+03 
0.67% 

5.99E+03 
5.96E+03 
0.50% 

6.86E+03 
6.80E+03 
0.88% 

2.54E+03 
2.52E+03 
0.79% 

2.54E+03 
2.50E+03 
1.59% 

2.49E+03 
2.47E+03 
0.81 % 

2.50E+03 
2.59E+03 
3.54% 

2.90E+03 
2.90E+03 
0.00% 

3.06E+03 
2.99E+03 
2.31 % 

4.67E+03 
4.63E+03 
0.86% 

3.90E+03 
3.89E+03 
0.26% 
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Table A-I . Monthly Vapor Sample Precision 

Sample Time Analysis Time CHCh I , I , I -TCA PCE TCE CC14 TotVOC Hz0 
Sample Repeats 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

14:OO 
14:OO 

14:12 
14:12 

11 :32 
11 :32 

11 :47 
11 :47 

13:41 
13:41 

13:30 
13:30 

12:41 
12:41 

13:02 
13:02 

14:28 
14:28 

14:40 
14:40 

9:58 
9:58 

10:51 
10:51 

11:12 
11:12 

11 :oo 
11 :oo 

12:23 
12:23 

13:OO 
13:OO 

14:48 
14:48 

15:18:14 
15:21:04 

15:34:58 
15:37:11 

15:58:37 
16:01:12 

16:10:36 
16:13:06 

16:36:51 
16:39:07 

11:15:44 
11:17:59 

1 1 :31:57 
1 1 :34:30 

1 1 :48:05 
1 1 :50:51 

12:10:20 
12:12:35 

12:30:57 
12:33:28 

12:37:55 
12:40:06 

1 1 :52:56 
1 1 :55:23 

13:07:20 
13:10:05 

13:19:26 
13:21:40 

13:51:47 
14:01:29 

14:18:19 
14:20:48 

14:36:52 
14:39:41 

1 1 :36:05 
1 1 :38:20 

( P P W  
4.30E-01 
5.71 E+OO 
171.99% 
1.82E+00 
1.77E+00 
2.79% 
1.45E+01 
1.46E+01 
0.69% 
1.85E+02 
1.95E+02 
5.26% 
1.25E+00 
1.15E+00 
8.33% 
1.45E+00 
1.49E+00 
2.72% 
1.26E+00 
1.26E+00 
0.00% 
1.69E+03 
1.69E+03 
0.00% 
8.50E-01 
8.42E-01 
0.95% 
7.83E-01 
8.43E-01 
7.38% 
8.64E-01 
8.93E-01 
3.30% 
1.76E+01 
1.67E+01 
5.25% 
1.17E+01 
4.48 E+OO 
89.25% 
9.60 E+OO 
9.64 E+OO 
0.42% 
1.51 E+01 
1.51 E+01 
0.00% 

3.29 E+02 
3.31 E+02 
0.61 % 

2.26 E+OO 
2.06 E+OO 
9.26% 

4.58 E+OO 
4.52 E+OO 
1.32% 

( P P 4  
5.87E-01 
6.41 E+OO 
166.44% 
2.38E+00 
2.29E+00 
3.85% 

6.82E+00 
6.86E+00 
0.58% 

4.24E+01 
4.38E+01 
3.25% 
6.02E-01 
5.79E-01 
3.90% 
6.31 E-01 
6.72E-01 
6.29% 
6.00E-01 
5.50E-01 
8.70% 

3.61 E+02 
3.61 E+02 
0.00% 

-2.09E-01 
4.61 E-02 

-31 3.20% 
9.60E-02 
2.41 E-01 
86.05% 
6.64E-01 
5.76E-01 
14.19% 
1.20E+01 
1.16E+01 
3.39% 

9.55E+00 
1.78E+00 
137.16% 
1.09E+01 
1.09E+01 
0.00% 
1.26E+01 
1.24E+01 
1.60% 

5.88E+01 
5.93E+01 
0.85% 

2.20E+00 
1.97E+00 
11.03% 
4.86E+00 
5.03E+00 
3.44% 

( P P 4  
1.17E-01 
1.90E+00 
176.80% 
6.1 5E+00 
6.34E+00 
3.04% 

2.42E+00 
2.40E+00 
0.83% 

6.44E+00 
7.06E+00 
9.19% 
2.77E-01 
2.48E-01 
11.05% 
2.23E-01 
1.18E-01 
61.58% 
8.22E-02 
9.20E-02 
11.25% 
3.31 E+03 
3.31 E+03 
0.00% 

5.60E +O 1 
4.86E +O 1 
14.15% 
1.84E+01 
1.67E+01 
9.69% 
1.38E+01 
1.27E+01 
8.30% 

5.42E+00 
5.1 7E+00 
4.72% 

4.22E+00 
1.39E+00 
100.89% 
3.84E+00 
3.97E+00 
3.33% 

5.52E+00 
5.44E+00 
1.46% 

8.87E+00 
9.1 OE+OO 
2.56% 
7.1 4E-01 
6.22E-01 
13.77% 
1.33E+00 
1.37E+00 
2.96% 

( P P W  
1.80E-01 

3.94E+00 
182.52% 
7.07E-01 
6.28E-01 
11.84% 
1.88E+01 
1.90E+01 
1.06% 

1.61 E+02 
1.73E+02 
7.19% 
1.30E+00 
1 .I 7E+00 
10.53% 
1.92E-01 
1.77E-01 
8.13% 
9.27E-02 
8.64E-02 
7.04% 

4.24E+03 
4.24E+03 
0.00% 

7.75E+00 
7.04E+00 
9.60% 

2.22E+00 
2.08E+00 
6.51 % 

2.1 8E+00 
2.1 5E+00 
1.39% 

2.00E+01 
1.81 E+01 
9.97% 
1.65E+01 
6.95E+00 
81.45% 
1 .I 7E+01 
1 .I 8E+01 
0.85% 

4.78E+01 
4.78E+01 
0.00% 

2.30E+02 
2.34E+02 
1.72% 

2.55E+00 
2.1 1 E+OO 
18.88% 
4.44E+00 
4.52E+00 
1.79% 

(PPmv) 
2.83E-01 
3.02E+01 
196.29% 
1.54E+00 
1.49E+00 
3.30% 

5.30E+01 
5.31 E+01 
0.19% 

4.89E+02 
5.12E+02 
4.60% 
1.63E+00 
1.37E+00 
17.33% 
1.82E-01 
9.01 E-02 
67.55% 
3.29E-02 
1.72E-02 
62.67% 

-1.10E+03 
-1.10E+03 

0.00% 
-1.70E+00 
-9.19E-01 
-59.64% 
-l.OOE+OO 
-8.36E-01 
-1 7.86% 
4.56E-01 
5.80E-01 
23.94% 
7.20E+01 
6.79E+01 
5.86% 

4.09E+01 
8.68E+00 
129.97% 
5.62E+01 
5.66E+01 
0.71 % 

8.82E+01 
8.82E+01 
0.00% 

6.94E+02 
7.03E+02 
1.29% 

7.32E+00 
5.74E+00 
24.20% 
1.09E+01 
1.11E+01 
1.82% 

( P P 4  
1.60E+00 
4.82 E+O 1 
187.16% 
1.26E+01 
1.25E+01 
0.63% 

9.55 E+O 1 
9.60 E+O 1 
0.44% 

8.84E+02 
9.31 E+02 
5.18% 

5.06E+00 
4.52E+00 
11.32% 
2.68E+00 
2.55E+00 
5.01 % 

2.07E+00 
2.01 E+OO 
3.05% 

8.50E+03 
8.50E+03 
0.00% 

6.27 E+O 1 
5.56 E+O 1 
11.97% 
2.05 E+O 1 
1.90E+01 
7.44% 
1.80E+01 
1.69E+01 
6.11% 
1.27E+02 
1 .I 9E+02 
6.13% 

8.29 E+O 1 
2.33 E+O 1 
112.28% 
9.22 E+O 1 
9.29 E+O 1 
0.72% 
1.69E+02 
1.69E+02 
0.17% 
1.32E+03 
1.34E+03 
1.18% 

1.50E+01 
1.25E+01 
18.46% 
2.61 E+01 
2.65 E+O 1 
1.63% 

( P P W  
5.08E+03 
4.30E+03 
16.63% 
4.29E+03 
4.31 E+03 
0.47% 

4.26E+03 
4.23E+03 
0.71 % 

4.48E+03 
4.33E+03 
3.41 % 

4.45E+03 
4.51 E+03 
1.34% 

8.64E+03 
8.63E+03 
0.12% 

8.1 7E+03 
8.1 1 E+03 
0.74% 

5.53E+03 
5.52E+03 
0.18% 

7.99E+03 
7.97E+03 
0.25% 

7.88E+03 
7.90E+03 
0.25% 

7.99E+03 
8.02E+03 
0.37% 

7.1 1 E+03 
7.05E+03 
0.85% 

6.81 E+03 
6.58E+03 
3.44% 

6.67E+03 
6.69E+03 
0.30% 

6.66E+03 
6.68E+03 
0.30% 

6.79E+03 
6.78E+03 
0.15% 

6.60E+03 
6.79E+03 
2.84% 

7.50E+03 
7.51 E+03 
0.13% 
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Table A-I . Monthly Vapor Sample Precision 

Sample Time Analysis Time CHCh I , I , I -TCA PCE TCE CC14 TotVOC Hz0 
Sample Repeats 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

11 :22 
11 :22 

11 :50 
11 :50 

12:15 
12:15 

11 :39 
11 :39 

1052 
1052 

11 :45 
11 :45 

11:lO 
11:lO 

10:25 
10:25 

11 :01 
11 :01 

12:49 
12:49 

11 :56 
11 :56 

12:21 
12:21 

11 :30 
11 :30 

13:09 
13:09 

10:44 
10:44 

12:09 
12:09 

11 :57 
11 :57 

11 :28 
11 :28 

12:06:42 
12:08:54 

12:24:56 
12:27:09 

12:45:41 
12:47:54 

9:29:44 
9:32:11 

10:09:18 
10:11:32 

10:32:42 
10:34:53 

1 1 :02:30 
1 1 :04:43 

10:57:49 
1 1 :00:46 

1 1 :03:03 
1 1 :05:25 

1 1 :28:47 
1 1 :31:45 

12:43:49 
12:46:07 

13:04:38 
13:06:51 

13:21:09 
13:23:34 

10:05:21 
10:07:40 

10:36:23 
10:38:39 

11:04:18 
1 1 :06:32 

11:45:17 
1 1 :47:31 

12:26:23 
12:28:35 

( P P W  
3.82 E+OO 
3.90 E+OO 
2.07% 

2.44 E+OO 
2.27 E+OO 
7.22% 

2.14E+00 
2.09 E+OO 
2.36% 

5.66 E+OO 
5.87 E+OO 
3.64% 

3.55 E+OO 
2.99 E+OO 
17.13% 
2.48 E+OO 
2.57 E+OO 
3.56% 
1.80E+00 
1.82E+00 
1.10% 

1.02E+02 
1.02E+02 
0.00% 

2.39E+01 
2.34E+01 
2.11% 
1.73E+00 
4.96 E+OO 
96.56% 
2.57 E+OO 
2.72 E+OO 
5.67% 

4.51 E+OO 
4.70 E+OO 
4.13% 
1.67E+01 
1.55E+01 
7.45% 

7.54 E+OO 
7.92 E+OO 
4.92% 
1.75E+00 
1.71 E+OO 
2.31 % 

4.23 E+OO 
4.29 E+OO 
1.41% 
8.62E-01 
8.56E-01 
0.70% 
1.71 E+OO 
1.62E+00 
5.41 % 

( P P 4  
3.00E+00 
3.06E+00 
1.98% 

1.67E+00 
1.68E+00 
0.60% 

l.OOE+OO 
6.08% 

2.98E+00 
3.06E+00 
2.65% 

6.09E+00 
6.09E+00 
0.00% 
1.47E+00 
1.43E+00 
2.76% 

9.41 E-01 

8.1 1 E-01 
7.99E-01 
1.49% 

2.12E+01 
2.14E+01 
0.94% 
1.14E+01 
1.13E+01 
0.88% 
1.51 E+OO 
5.98E+00 
119.36% 
1.15E+00 
1.21 E+OO 
5.08% 

5.12E+00 
5.04E+00 
1.57% 

7.96E+00 
7.77E+00 
2.42% 

7.31 E+OO 
7.35E+00 
0.55% 
4.55E-01 
4.21 E-01 
7.76% 

4.19E+00 
4.01 E+OO 
4.39% 
2.24E-01 
2.03E-01 
9.84% 
6.53E-01 
4.69E-01 
32.80% 

( P P 4  
2.75E+00 
2.53E+00 
8.33% 
1.25E+00 
1 .I 9E+00 
4.92% 
4.74E-01 
4.87E-01 
2.71 % 
1.35E+00 
1.22E+00 
10.12% 
4.94E-01 
4.76E-01 
3.71 % 
3.21 E-01 
3.25E-01 
1.24% 
1.61 E-01 
1.23E-01 
26.76% 
5.78E+00 
5.97E+00 
3.23% 

4.1 4E+00 
4.1 3E+00 
0.24% 

1.86E+00 
101.83% 

6.05E-01 

3.63E-01 
3.1 5E-01 
14.16% 
1.58E+00 
1.59E+00 
0.63% 

2.70E+00 
2.77E+00 
2.56% 

4.95E+00 
4.98E+00 
0.60% 
2.98E-01 
2.40E-01 
21.56% 
1.42E+00 
1.39E+00 
2.14% 
1.16E-01 
1.14E-01 
1.74% 
3.50E-01 
2.63E-01 
28.38% 

( P P W  
3.1 9E+00 
3.27E+00 
2.48% 

2.1 2E+00 
2.08E+00 
1.90% 
5.59E-01 
5.45E-01 
2.54% 

4.78E+00 
4.88E+00 
2.07% 
3.91 E-01 
3.65E-01 
6.88% 
8.50E-01 
8.43E-01 
0.83% 
1.61 E-01 
1 .I 7E-01 
31.65% 
8.27E+01 
8.41 E+01 
1.68% 

2.85E+01 
2.76E+01 
3.21 % 
1.03E+00 
6.36E+00 
144.25% 
1.22E+00 
1.05E+00 
14.98% 
4.78E+00 
4.80E+00 
0.42% 

2.1 2E+01 
1.88E+01 
12.00% 
6.67E+00 
6.73E+00 
0.90% 
7.55E-01 
6.86E-01 
9.58% 

4.34E+00 
4.39E+00 
1.15% 
6.1 4E-01 
4.93E-01 
21.86% 

1.05E+00 
8.33% 

9.66E-01 

(PPmv) 
7.32E+00 
7.41 E+OO 
1.22% 

3.95E+00 
4.01 E+OO 
1.51 % 
6.60E-01 
6.66E-01 
0.90% 
1.53E+01 
1.53E+01 
0.00% 
1.54E+00 
1.59E+00 
3.19% 

2.67E+00 
2.60E+00 
2.66% 
8.78E-02 
6.27E-02 
33.36% 
2.23E+02 
2.26E+02 
1.34% 

9.48E+01 
9.36E+01 
1.27% 

2.30E+00 
1.69E+01 
152.08% 
1.73E+00 
1.57E+00 
9.70% 

8.95E+00 
8.98E+00 
0.33% 

6.03E+01 
5.30E+01 
12.89% 
1.21 E+01 
1.21 E+01 
0.00% 
6.84E-01 
6.69E-01 
2.22% 

8.16E+00 
8.16E+00 
0.00% 
7.73E-01 
5.69E-01 
30.40% 
1.75E+00 
1.65E+00 
5.88% 

( P P 4  
2.01 E+01 
2.02 E+O 1 
0.45% 
1 .I 4E+01 
1 .I 2E+01 
1.77% 

4.77E+00 
4.79E+00 
0.29% 

3.01 E+01 
3.03 E+O 1 
0.86% 
1.21 E+01 
1 .I 5E+01 
4.70% 

7.79E+00 
7.77E+00 
0.30% 

3.02E+00 
2.92E+00 
3.34% 

4.35E+02 
4.39E+02 
1.10% 

1.63E+02 
1.60E+02 
1.68% 

7.1 8E+00 
3.61 E+01 
133.62% 
7.03E+00 
6.87E+00 
2.42% 

2.49 E+O 1 
2.51 E+01 
0.68% 
1.09E+02 
9.78 E+O 1 
10.66% 
3.86 E+O 1 
3.91 E+01 
1.31 % 

3.94E+00 
3.73E+00 
5.63% 

2.23 E+O 1 
2.22 E+O 1 
0.45% 

2.59E+00 
2.24E+00 
14.68% 
5.43E+00 
5.05E+00 
7.19% 

( P P W  
7.51 E+03 
7.55E+03 
0.53% 

7.47E+03 
7.45E+03 
0.27% 

7.55E+03 
7.56E+03 
0.13% 

9.82E+03 
9.72E+03 
1.02% 

4.44E+04 
4.63E+04 
4.19% 

9.55E+03 
9.55E+03 
0.00% 

9.46E+03 
9.49E+03 
0.32% 

8.57E+03 
8.64E+03 
0.81 % 

8.67E+03 
8.76E+03 
1.03% 

9.87E+03 
8.95E+03 
9.78% 

9.52E+03 
9.58E+03 
0.63% 

9.73E+03 
9.70E+03 
0.31 % 

9.69E+03 
9.78E+03 
0.92% 

1.31 E+04 
1 .I 8E+04 
10.44% 
1 .I OE+04 
1.09E+04 
0.91 % 

1 .I 1 E+04 
1 .I 2E+04 
0.90% 

1 .I 1 E+04 
1 .I 1 E+04 
0.00% 

1 .I 3E+04 
1 .I 3E+04 
0.00% 
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Table A-I . Monthly Vapor Sample Precision 

Sample Time Analysis Time CHCh I , I , I -TCA PCE TCE CC14 TotVOC Hz0 
Sample Repeats 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

15:31 
15:31 

12:03 
12:03 

12:34 
12:34 

11 :oo 
11 :oo 

12:54 
12:54 

13:44 
13:44 

13:12 
13:12 

10:30 
10:30 

10:58:58 
1 1 :01:33 

11:19:48 
1 1 :22:32 

1 1 :47:59 
11:50:15 

12:06:30 
12:08:44 

12:22:37 
12:24:48 

12:40:31 
12:42:51 

13:09:58 
13:12:23 

15:31:13 
15:33:32 

( P P W  
2.50 E+OO 
2.55 E+OO 
1.98% 
6.41 E-01 
6.1 1 E-01 
4.79% 
1.82E+00 
2.05 E+OO 
11.89% 
3.81 E+OO 
3.48 E+OO 
9.05% 

2.28 E+OO 
2.50 E+OO 
9.21 % 
1.64E+00 
1.48E+00 
10.26% 
4.05 E+OO 
4.01 E+OO 
0.99% 

3.67 E+OO 
3.72 E+OO 
1.35% 

( P P 4  
7.84E-01 
7.61 E-01 
2.98% 
5.25E-01 
5.30E-01 
0.95% 
5.26E-01 
5.63E-01 
6.80% 

2.64E+00 
2.65E+00 
0.38% 
5.23E-01 
5.67E-01 
8.07% 
7.96E-01 
9.61 E-01 
18.78% 
2.59E+00 
2.70E+00 
4.16% 

2.45E+00 
2.43E+00 
0.82% 

( P P 4  
4.53E+00 
4.52E+00 
0.22% 
2.02E-01 
2.89E-01 
35.44% 
2.76E-01 
2.78E-01 
0.72% 
8.86E-01 
9.76E-01 
9.67% 
1.06E-01 
8.99E-02 
16.44% 
2.58E-01 
2.54E-01 
1.56% 
7.1 4E-01 
6.91 E-01 
3.27% 
8.78E-01 
9.61 E-01 
9.03% 

( P P W  
6.43E-01 
6.74E-01 
4.71 % 
2.36E-01 
1.60E-01 
38.38% 
3.96E-01 
2.43E-01 
47.89% 
3.22E+00 
3.1 3E+00 
2.83% 
2.78E-01 
2.52E-01 
9.81 % 
7.69E-01 
6.89E-01 
10.97% 
3.00E+00 
3.1 2E+00 
3.92% 

2.53E+00 
2.49E+00 
1.59% 

(PPmv) 
1.19E-01 
8.55E-02 
32.76% 
7.24E-01 
7.13E-01 
1.53% 
3.54E-01 
2.53E-01 
33.28% 
8.78E+00 
8.88E+00 
1.13% 
4.83E-02 
3.40E-02 
34.75% 
1.96E+00 
1.89E+00 
3.64% 
1.25E+01 
1.26E+01 
0.80% 

5.49E+00 
5.46E+00 
0.55% 

( P P 4  
8.58E+00 
8.59E+00 
0.17% 

2.33E+00 
2.30E+00 
1.08% 

3.37E+00 
3.39E+00 
0.44% 
1.93E+01 
1.91 E+01 
1.14% 

3.24E+00 
3.44E+00 
6.22% 

5.42E+00 
5.27E+00 
2.79% 

2.29 E+O 1 
2.31 E+01 
1.16% 

1.50E+01 
1.51 E+01 
0.29% 

( P P W  
1.06E+04 
1 .I OE+04 
3.70% 

1 .I 5E+04 
1 .I 7E+04 
1.72% 

1 .I 1 E+04 
1 .I 1 E+04 
0.00% 

1 .I 7E+04 
1 .I 8E+04 
0.85% 

1 .I 5E+04 
1 .I 7E+04 
1.72% 

1 .I 7E+04 
1 .I 9E+04 
1.69% 

1 .I 7E+04 
1 .I 7E+04 
0.00% 

1.22E+04 
1.23E+04 
0.82% 
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Table A-2. Monthly Vapor Sample Precision 

Sample Time Analysis Time CHC13 1 , I  , I  -TCA PCE TCE CC14 Tot VOC H20 
Sample Duplicates 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

14:08 
14:08 

12:20 
12:20 

1057 
1058 

1 1 :34 
1 1 :35 

1 1 :30 
11 :31 

1505 
1506 

1 1 5 3  

14:45 
14:45 

12:16 
12:17 

12:48 
12:49 

13:OO 

16:12 

13:30 

12:30 
12:31 

14:45 

1 1 :38 

12 : l l  
12:14 

14:45 
14:46 

1053 
1056 

9:58:00 
10:00:13 

10:49:30 
10:51 :54 

11 :45:25 
11 :48:02 

11:34:19 
11 :36:36 

14:42:44 
14:45:07 

12:09:53 
12:12:24 

13:30:34 
13:32:54 

11:40:18 
11 :42:33 

11 5 6 5 6  
11 :59:09 

12:13:10 
12:15:37 

15:13:20 
15:15:32 

11 : I  1 :oo 
11:13:29 

11 :31:57 
11 :36:42 

11 :56:28 
11 :58:46 

12:46:56 
12:49:07 

13:44:44 
13:47:01 

14:08:52 
14: l l  : I  0 

11 :28:50 
11 :31:07 

11 :48:03 
11 :50:21 

( P P W  
4.51 E+OO 
3.09E+01 
149.05% 
5.15E+01 
5.15E+01 
0.00% 

3.36E+01 
3.31 E+01 
1.50% 

3.19E+00 
3.18E+00 
0.31 % 

6.03E+01 
6.37E+01 
5.48% 

2.19E+00 
1.18E+00 
59.94% 
1.59E+01 
1.72E+01 
7.85% 

2.01 E+OO 
1.92E+00 
4.58% 
9.48 E-01 
7.56E-01 
22.54% 
5.70E-01 
5.91 E-01 
3.62% 

8.80E+00 
8.92E+00 

3.47 E+OO 
3.61 E+OO 
3.95% 
1.26E+00 
1.40E+00 
10.53% 

1.35% 

-7.05E-01 
-4.92E-01 
-35.59% 
1.08E+00 
1.79E+00 
49.48% 
3.13E+00 
3.23E+00 
3.14% 
1.05E+02 
1.17E+02 
10.81 % 
1.55E+00 
2.69E+00 
53.77% 
1.96E+00 
1.63E+00 
18.38% 

( P P W  
5.77E+00 
1.94E+01 

108.30% 
1.06E+02 
1.07E+02 
0.94% 
1.69E+01 
1.61 E+01 
4.85% 
3.82E+00 
3.71 E+OO 
2.92% 
5.85E+01 
5.46E+01 
6.90% 
1.29E+00 

46.77% 
3.50E+00 
4.22E+00 
18.65% 
3.38E+00 
3.37E+00 
0.30% 
1.45E+00 
1.26E+00 
14.02% 

8.01 E-01 

3.84E-01 
2.39E-01 

46.55% 
6.28E+00 
6.32E+00 
0.63% 
3.94E+00 
3.93E+00 
0.25% 
6.00E-01 
6.1 1 E-01 
1.82% 

-3.30E+00 
-2.10E+00 
-44.44% 

9.06E-01 
1 . I  1 E+OO 
20.24% 
2.47 E+OO 
2.41 E+OO 
2.46% 
2.12E+01 
2.32E+01 
9.01 % 
1.32E+00 
2.66E+00 
67.34% 
1.95E+00 
1.91 E+OO 
2.07% 

( P P W  
1.92E+00 
7.69E+00 
120.08% 
5.12E+01 
5.48E+01 
6.79% 

8.15E+00 
8.29E+00 
1.70% 

1.58E+00 
1.35E+00 
15.70% 
4.44E+01 
3.43E+01 
25.67% 
1.62E+00 
1 . I  4E+00 
34.78% 
1.29E+00 
1.60E+00 
21.45% 
1.10E+00 
1.02E+00 
7.55% 
5.80E-01 
4.90E-01 
16.82% 
1.82E-01 
1.32E-01 
31.85% 
2.65E+00 
2.62E+00 
1.14% 

1.25E+00 
1.23E+00 
1.61 % 
8.22 E-02 
7.1 1 E-02 
14.48% 
1.52E+02 
1.10E+02 
32.06% 
9.26E+00 
8.38E+00 
9.98% 
9.52E-01 
9.68E-01 
1.67% 

3.1 1 E+OO 
3.49 E+OO 
11.52% 
5.05E-01 
7.70E-01 
41.57% 
1.35E+01 
5.61 E+OO 
82.57% 

( P P W  
5.00E+00 
3.49E+01 
149.87% 
1.78E+02 
1.87E+02 
4.93% 

2.84E+01 
2.78E+01 
2.14% 

2.48 E+OO 
2.31 E+OO 
7.10% 

8.41 E+01 
8.93E+01 
6.00% 

4.12E+00 
3.00E+00 
31.46% 
1.26E+01 
1.41 E+01 
11.24% 
3.62E+00 
3.54E+00 
2.23% 
1.10E+00 
1.13E+00 
2.69% 
1.83E-01 
1.99E-01 
8.38% 
1.12E+01 
1 . I  4E+01 
1.77% 

3.81 E+OO 
3.92E+00 
2.85% 
9.27 E-02 
4.59E-02 
67.53% 
1.67E+01 
1.34E+01 
21.93% 
1.73E+00 
1.82E+00 
5.07% 
1.97E+00 
1.92E+00 
2.57% 

8.18E+01 
9.33E+01 
13.14% 
1.32E+00 
2.02E+00 
41.92% 
2.60E+00 
1.94E+00 
29.07% 

( P P W  
1.20E+01 
1.21 E+02 

163.91 % 
3.37E+02 
3.40E+02 
0.89% 
1 . I  OE+02 
1.02E+02 
7.55% 
5.1 8E+00 
4.76E+00 
8.45% 
2.41 E+02 
2.43E+02 
0.83% 
3.74E+00 
2.42E+00 
42.86% 
2.81 E+01 
3.52E+01 
22.43% 
1.03E+01 
1.02E+01 
0.98% 
4.23E+00 
4.21 E+OO 
0.47% 
3.21 E-01 
1.45E-01 

75.54% 
2.51 E+01 
2.53E+01 
0.79% 
9.1 7E+00 
9.24E+00 
0.76% 
3.29E-02 

-2.20E-02 
1007.34% 
-1.30E+01 
-9.1 OE+OO 
-35.29% 
1.58E+00 
2.04E+00 
25.41 % 
4.88E+00 
4.80E+00 
1.65% 
2.27E+02 
2.52E+02 
10.44% 
2.46E+00 
5.25E+00 
72.37% 
3.94E+00 
4.69E+00 
17.38% 

( P P W  
2.92E+01 
2.14E+02 
151.95% 
7.24E+02 
7.40E+02 
2.27% 
1.97E+02 
1.87E+02 
5.08% 
1.63E+01 
1.53E+01 
5.96% 

4.88E+02 
4.85E+02 
0.70% 
1.30E+01 
8.54E+00 
41.11% 
6.14E+01 
7.23E+01 
16.35% 
2.04E+01 
2.01 E+01 
1.78% 

8.31 E+OO 
7.85E+00 
5.72% 
1.64E+00 
1.31 E+OO 
22.67% 
5.40E+01 
5.46E+01 
0.98% 

2.16E+01 
2.19E+01 
1.33% 

2.07E+00 
2.1 1 E+OO 
1.83% 

1.52E+02 
1 .12E+02 
30.36% 
1.46E+01 
1 SI E+01 
3.93% 
1.34E+01 
1.33E+01 
0.55% 

4.38E+02 
4.89E+02 
10.98% 
7.1 6E+00 
1.34E+01 
60.70% 
2.40E+01 
1.58E+01 
41.13% 

( P P W  
6.97E+03 
7.20E+03 
3.25% 

7.52E+03 
7.62E+03 
1.32% 

7.61 E+03 
7.52E+03 

6.03E+03 
6.74E+03 
11.12% 
7.03E+03 
7.02E+03 
0.14% 

3.30E+03 
3.22E+03 
2.45% 

3.08E+03 
3.14E+03 

7.94E+03 
7.85E+03 
1.14% 

6.51 E+03 
5.57E+03 
15.56% 
5.14E+03 
5.37E+03 
4.38% 

3.83E+03 
3.83E+03 
0.00% 

8.39E+03 
8.33E+03 
0.72% 

8.17E+03 
8.17E+03 
0.00% 

9.12E+03 
7.84E+03 
15.09% 
7.86E+03 
8.09E+03 
2.88% 

7.00E+03 
6.74E+03 
3.78% 

6.60E+03 
6.64E+03 
0.60% 

7.44E+03 
7.81 E+03 
4.85% 

7.62E+03 
7.38E+03 
3.20% 

1.19% 

1.93% 

A-7 



Table A-2. Monthly Vapor Sample Precision 

Sample Time Analysis Time CHC13 1 , I  , I  -TCA PCE TCE CC14 Tot VOC H20 
Sample Duplicates 

1 1 :25 
1 1 :26 

11:12 
11:14 

10:40 
10:45 

10:30 
10:32 

1 1 :40 
1 1 :41 

1058 
1 1 :07 

10:15 
10:17 

1 1 5 0  
11 :51 

1 1 :34 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 

RPD 
12:35 
12:36 

10:43 
RPD 

RPD 
10:20 
10:23 

RPD 

11:57:15 
11 :59:29 

9 : 48 : 35 
9:50:51 

10:02:38 
10:04:51 

10:21:03 
10:23:35 

12:31:55 
12:34:10 

10:21:37 
10:24:26 

11 :08:45 
11:10:56 

12:07:27 
12:09:47 

11 :38:56 
11 :41:22 

11 5 2 5 9  
11 :55:1 1 

12:52:09 
12:54:20 

15:21:45 
15:24:01 

( P P W  
1.52E+00 
1.76E+00 
14.63% 
3.09E+00 
3.19E+00 
3.18% 
1.64E+00 
1.78E+00 
8.19% 

2.18E+00 
1.76E+00 
21.32% 
1.12E+01 
9.78E+00 
13.54% 
7.07E+00 
4.85E+00 
37.25% 
1.54E+00 
1.99E+00 
25.50% 
4.08E+01 
3.15E+01 
25.73% 
2.73E+00 
2.54E+00 
7.21 % 

2.33E+00 

81.66% 
1.99E+00 
2.67E+00 
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Appendix B 

Sampling Accuracy 
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Appendix C 

Mass Removal Sample Data 
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Appendix D 

Spatial and Temporal Distribution of Volatile Organic 
Compounds in the Vadose Zone 
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Appendix E 

Prefinal Inspection Documentation 
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Department of Energy 
ldaho Operations Office 

850 Faergy Drive 
Idaho Falls, Idaho 83401-1563 

April 17,2002 

Mr. Wayne Pierre; Team Leader 
Environmental Cleanup Office 
U.S. Environmental Protection Agency 
Region X 
1200 Sixth Avenue, Seattle, Washington 98101 

Mr. Dean Nygard, Site Remediation Manager 
Idaho Department of Environmental Quality 
1410 N. Hilton 
Boise, Idaho 83706 

SUBJECT: Completion of OU 7-08 Unit D Shakedown Period and Transmittal of Completed 
Unit D Pre-final Inspection Checklist (EM-ER-02-059) 

Dear Mr. Pierre and Mr. Nygard: 

I am pleased to report that the Vapor Vacuum Extraction with Treatment Unit D operational 
shakedown period officially ended on March 4,2002. During the shakedown period initial 
operating problems with system components and procedures were identified and corrected. Also, 
the completed Unit D Pre-Final Inspection Checklist is enclosed. Please contact me at (208) 
526-4392 or Mark Shaw at (208) 526-6442 with any questions. 

Sincerely, 

KathIeen E. Hain, Manager 
Environmental Restoration Program 

Enclosure 

cc: D. Koch, DEQ, 1410 N. Hilton, Boise, ID 83706 
M. Wilkening, EPA Region X, Idaho Ops Office, 1435 N. Orchard St, Boise, ID 83706 
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Appendix F 

Vacuum Vapor Extraction with Treatment Unit 
Operations History 
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Table F- 1. Cumulative operatine. schedule for vapor vacuum extraction with treatment operations 

Operating 
Period Year Unit A Unit B Unit C Unit D 

First 8 weeks 

Hours operated 

Hours available 

Percent operated 

Second 8 weeks 

Hours operated 

Hours available 

Percent operated 

Third 8 weeks 

Hours operated 

Hours available 

Percent operated 

First quarter 

Hours operated 

Hours available 

Percent operated 

Second quarter 

Hours operated 

Hours available 

Percent operated 

Third quarter 

Hours operated 

Hours available 

Percent operated 

Fourth quarter 

Hours operated 

Hours available 

Percent operated 

Midyear 

Hours operated 

Hours available 

Percent operated 

1996 

1996 

1996 

1997 

1997 

1997 

1997 

1998 

1,321 

1,602 

82% 

916 

994 

92% 

750 

1,008 

74% 

120 

2,952 

4% 

899 

1,023 

88% 

824 

954 

86% 

2,776 

2,845 

98% 

2,821 

2,880 

98% 

F-6 

1,137 

1,437 

79% 

614 

97 1 

63% 

640 

864 

74% 

744 

2,952 

25% 

1,223 

1,53 1 

80% 

764 

817 

94% 

2,677 

2,840 

94% 

2,639 

2,880 

92% 

1,102 

1,265 

87% 

915 

994 

92% 

752 

1,056 

71% 

1056 

2,952 

36% 

1,355 

1,633 

83% 

898 

912 

98% 

160 

2,848 

6% 

0 

2,880 

0% 



Table F-1. (continued). 

Operating 
Period Year Unit A Unit B Unit C Unit D 

End-Year 

Hours operated 

Hours available 

Percent operated 

Midyear 

Hours operated 

Hours available 

Percent operated 

End-Year 

Hours operated 

Hours available 

Percent operated 

Midyear 

Hours operated 

Hours available 

Percent operated 

End-Year 

Hours operated 

Hours available 

Percent operated 

Midyear 

Hours operated 

Hours available 

Percent operated 

End-Y ear 

Hours operated 

Hours available 

Percent operated 

Midyear 

Hours operated 

Hours available 
(including planned 
downtime) 

1998 

1999 

1999 

2000 

2000 

200 1 

2001 

2002 

3,809 

4,200 

91% 

3,162 

4,152 

76% 

3,120 

3,432 

91% 

3,520 

4,032 

87% 

2,325 

3,144 

74% 

2,440 

4,008 

61% 

3,049 

4,080 

75% 

3,067 

3,258 

F-7 

3,713 

4,152 

90% 

305 

407 

75% 

2,544 

3,432 

74% 

3,236 

4,032 

80% 

0 

3,144 

0% 

624 

4,008 

16% 

3,712 

4,080 

91% 

3,228 

3,258 

0 

4,104 

0% 

0 

4,152 

0% 

2,424 

3,432 

71% 

1,938 

4,032 

48% 

Unit C failed in 
spring 2000 

Unit C replaced with Unit D in 
spring 200 1 

Unit D shake down period 

Shakcdown complete 3/4/02 

792 

2,142 



Table F- 1. (continued) 

Operating 
Period Year Unit A Unit B Unit C Unit D 

Percent operated 94% 99% 37% 

Total 1996 to 2002 

Hours operated 34,919 27,800 10,600 792 

Hours available 44,564 40,805 30,260 2,142 

Percent operated 78% 68% 35% 37% 
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